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a short tube drawn to a capillary opening to permit the escape
of the hydrogen evolved, or preferably with two tubes, through
one of which a slow current of carbon dioxide (or coal-gas) is
passed into the flask to expel oxygen. The solution is warmed,
and then fragments of zinc (free from iron *) are dropped in,
together with a small piece of platinum foil or a few drops of
platinic chloride to set up electrolytic action, until the solution
becomes colourless, and a small drop withdrawn on the end of a
glass rod produces no redness with potassium thiocyanate solu-
tion. In place of zinc, coarsely powdered magnesium may be
used. The heating is continued till the zinc is entirely dissolved,
and the solution is titrated with N/io potassium permanganate
solution (3*16 grm. per liter), till a faint pink coloration is pro-
duced. Each c.c. of permanganate corresponds to 0*0056 grm.
of Fe, or 0*008 of Fe2O3. Dilute permanganate solution does
not keep well, but a N/i solution remains unchanged for a
considerable time, and may be diluted as required. Permanga-
nate solutions must always be used with a glass-tapped burette.
If the strength of the permanganate is unknown, a check experi-
ment is made by dissolving about o* I grm. of the fine soft wire
used for binding flowers (after polishing off any oxide with
emery cloth) in 10 c.c. of dilute sulphuric acid (r : 10) with the
same precautions as in reducing by zinc. As the permanganate
consumed is to the weight of iron, so will be that used for the
unknown solution to the iron there present. In place of iron
wire, pure ammonio-ferrous sulphate, FcSO4.(NH4)2SO4.6H2O
may be powdered and dried between blotting paper, and dis-
solved in dilute sulphuric acid. 0*7 grm- of this salt contains
0*1 grm. Fe. Nitric acid, if present in the original solution,
must be expelled by prolonged boiling during reduction. In
presence of hydrochloric acid or chlorides, thecolcl solution must
be diluted after reduction with 300 or 400 c.c. of boiled distilled
water, which has been allowed to cool in a closed flask, and
freely*acidified with sulphuric acid and 3 or 4 grm. of manganese
sulphate or magnesia sulphate must be added before titrating,
but the results are less reliable than where sulphuric acid only
is present.
Gravimetric methods  of separating  iron from alumina are
* If zinc quite free from iron cannot be obiained, a weighed quantity must be
used in which the iron has been determined in a blank experiment and allowed for.